MAR. 13. 2006 2:54PM +1-212-319-5101 customer 01933 



NO. 9192 P. 4 



Customer No, 01933 

Application No. 10/798,775 
Response to Office Action 

T,|i ytinq o:g Claims : 

1. (Currently Amended) An illumination switching apparatus 

comprising: 

an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 
5 a light source section which hf^fy ^ light sm;<FCg QPti i cal ^Xls . 

and outputs illumination light; 

an illumination system which faflq an illumination ^vst?"i 
..... .nd guides x e ^ elvrcs. - the illumination light output 

from the light source section and t,^ia^. it to the objective; and 
10 an illumination switching section which selects one of a 

first optical path and a second optical path, wh^^ein when the 
first optical path is selected, tM li^J^t ^Q^yrr^ '7Pr,i g4l 
r-n^nrides yfi 1 3 1 "TnH nation optical aXlSr th© 

illumination Light output from the light source section b^tng 
15 is guided through the illumination system to ta.»x.ii;\it 

travel along an optical axis of the objective «Td £fi illuminate 
the target in a standard observation mode, ^nd w^^ergin when the 
second optical path is selected, rh^ light sourre optlr.^l a^is Is 
r^ff ^^.t. with rf^spect 1-n the illumi.n;=ition or tlnal axi^, an<;i the 
20 illumination light output from the light source section being 
is guided through the illumination system and the objective to 
illuminate the target in a total reflection observation mode. 
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2. (Currently Amended) The illumination switching apparatus 
according to claim 1, wherein the illumination switching section 
awiLchco r^^-P^^-^ ..witchinQ between illumination of the target 
using standard observation light, performed by guiding the 
5 illumination light through the first optical path, and 

illumination of the target using total reflection observation 
light, performed by guiding the illumination light through the 
second optical path. 

3. (Currently Amended) The illumination switching apparatus 
according to claim 1, wherein [I:]] the light source section 
includes at least Lwu light 30ui:gea a tXvs'i l^<i\\Xr sQucge 4 
Sf^rond li yht source; and 
5 wherein the illumination switching section includes: 

a light transmission section which guides the 
illumination light output from one of the lirst light - 
pource to the first optical path, and guides the illumination 
light output from the; >atber the segond light - b^jaiic^s sourca to 
10 the second optical path; and 

at least two shutter mechanisms Including a first 
<,h.ii-i-^r mfinhanism provided across the first optical path and ^ 
seeond shutt-Rr mech^T'igm prov ided across the second optical path. 
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wherein the at least two shutter rdechanisms tjuupcvatiiig 
noonerate to ff-lft-^^^^l^ ^^^^"^ ^he illumination light to 

t^ansnrtt travel through one of the first and the second optical 
paUh, gad Lu liil..i-rnrt pnths whi1<» prf^Vfiptipcr the Illumination 
light Lu Liau3itvit ^-r.n, i-r^v^lina through the other of the first 
and the second optical path paths . 

4. {Currently Amended) The illumination switching apparatus 

according to claim 3, wherein: 

each of the fir...h ;.nd second light SOurces hauc i^jpcCLivo 
r-^Tnorises a laser , :;i.ailaLor.s osciU^toy which tertrtpxrt output? a 
respective laser beams beam; and 

the shutter mechanisms are attached to the respective output 
terminals of the laser oscillators. 

5. (Currently Amended) The illumination switching apparatus 
according to claim 3> wherein SMSh^ the shutter mechanisms teiver 
L ^ 5y^^ L Uc ^-^Tn pr-i .P,^ one of a mechanical ^UuLLcrfl shui£££ which 
^ is mechanically opened and closed, i.^apect± v c an d an 
electronic ahuLL^ra ^'^hutter which electronically opened 
and closed. 

6. (Currently Amended) The illumination switching apparatus 
according to claim 3, further comprising a shutter controller 
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which opens o ne of the-li£st shutter nt^uliaiii^ma mechani sm and 
closes the rrtheif second shutter mechanism when the target is 
5 observed using standard fluorescent light, the jUuLLci uuiiLiulltr 
^l u .ing the one "^ir.h closes the first shutter mechanism and 
Kjy^nhi^ Lhu uLhL.1 rfppn.^ i-.he second shutter mechanism when the 
target is observed using total reflection of fluorescent light. 

7, (Currently Amended) An illumination switching apparatus 
comprising: 

an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 
5 a first light source which outputs first illumination light; 

at least one second light source which outputs second 

illtimination light; 

an illumination system which receives has an j] 1 iimi nat, j,Qn 
^pi-ioal axi<^ and guides ^ ■r^r.^iv^d one of the first or and second 

10 illumination light and guides it to the objective; 

a first light transmission section which guides the first 
illumination light [[,]] output from the first light source [[,11 
to a first optical path, whir.h has ?n (optical axis that cpingides 
wii-h the illumination o nhir.al axis and along which the fp^ygt 

15 iniiTnSn;.tior. liaht is g iHd^d through LxL^t opLical paLh being 

f oimyd in the illumination system Lu yuiUo the IIj-^L ill ui\u.nation 
itght and along an optical axis of the objective; 
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a second light transmission section which guides the second 
illumination light [[,]] output from the second light source 
20 .[[,]] to a second optical path, Wl) i ^ffh m opt i caJ f^^i-'^ trh^t X9 
nffsAt with ri..softct to i-h« illumination optical ^nd ^J,gnq 

,.,HH.V. VhP. ser^^H illnmlnat i^r, H «ht ia auidftd thyouql^ Ul« -u^Uiid 

<?pLi^al path belu^ fuiju t d in the illumination system to realize 
the total reflection illumination on the target? 

25 a first illumination switching section which aiiows is 

^^PlRctivelv ^r^'^^hlP. to permit the first illumination light 
output from the first light source to be guided to the first 
light transmission section, <yx int e r i - upteg and to interrupt the 
first illumination light; and 

30 a second illumination switching section which aiiows is 

■.,»lftntivelv opp-rable to permit the second illumination light 
output from the second light source to be guided to the second 
light transmission section, ui iiiLcuL - upta and to interrup t the 
second illtimination light . 

8. {Currently Amended) The illumination switching apparatus 
according to claim 7, wherein; [[;]] 

the first illumination switching section h*5 comprises a 
first shutter mechanism which allc^wa is jgelefftj v^l Y ope^abl^ to 
5 EeoBit the first illumination light output from the first light 
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source to be guided to the first light transmission section, or 
lu L^ ^xaptg .r^H i-n interrupt the first illumination light; and 

the second illumination switching section het^ a 
second shutter mechanism which all tyy g jj? pQlectivftly opeirab;^ t<;> 
10 permit the second illumination light output from the second light 
source to be guided to the second light transmission section, «r 
faiLari - u p to anH interrupt the second illumination light. 

9. (Currently Amended) The illumination switching apparatus 
according to claim 8, wherein: 

each of the first and the second light bwuik.e have 
j.>^i.pectiva nnmnrtses a laser p suillaLoxa QSgilJ.^W which 

5 Qutpuli outputs a respective laser beams' fesam? and 

the first and the second shutter mechanism are attached to 
the respective output terminals of the laser oscillators. 

10. (Currently Amended) The illumination switching 
apparatus according to claim 9, wherein e agh pf the first and the 
second shutter mechanism Udue lebt^BcLlvu c omprises one of a 
mechanical Uiubt^ra shutter which mr is mechanically opened and 

5 closed, tn ' j.^.5.pectivQ and an electronic i^hutters shutt^er which 
3re is electronically opened and closed. 
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11. (Currently Amended) The illumination switching 
apparatus according to claim 9, further comprising a shutter 
controller which opens the first shutter mechanisiu and closes the 
second shutter mechanism in a standard illumination observation 
mode, Uie &huttcii uuiiLiulloi eloalng and wh^ch closes the first 
shutter mechanism and op e ning opens the second shutter mechanism 
in a total reflection illumination observation mode. 

12. (Currently Amended) The illumination switching 
apparatus according to claim 9, wherein thfi regpQCtive lasgr 
y ^^^m^ ^iitnut bv the laser oscillators wtLpuL la^ei bL-Miw of 
have different wavelengths. 

13. (Currently Amended) The illumination switching 
apparatus according to claim 7, wherein the first light 
transmission section includes a first optical fiber which 
transmits the first illumination light, and a first light 
emission section which guides the first illumination light, Hliish 
has been transmitted *3rom through the first optical fiber, to the 
first optical path of the illumination Ay-atem . 

14. (Currently Amended) The illumination switching 
apparatus according to claim 7, wherein the second light 
transmission section includes a second optical fiber which 

-10- 
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transmits the second illumination light, a second light emission 
5 section which outputs the second illumination light, which has 
beea transmitted torn thfisiiSH the second optical fiber, and an 
optical element which deflects the second illumination light 
output from the second light emission section, thereby guiding 
the second illumination light to the second optical path «f-H:he 
10 llluiiiinaLiun ayafccm . 

15. (Currently Amended) The illumination switching 
apparatus according to claim 14, wherein the optical element has 
f^ftm prises a small total reflection mirror. 

16. (Currently Amended) The illumination switching 
apparatus according to claim 14, wherein the optical element its* 
comprises a total reflection microprism. 

17. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 7, wherein the first light 
transmission section includes a first optical fiber which 
transmits the first illumination light, a first light emission 

5 section which outputs the first illumination light, that hflg b^g n. 
transmitted *rom through the first optical fiber, and an optical 
element which deflects the first illumination light output from 
the first light emission section, thereby guiding the first 
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illumination light to the first optical path v L Lhu illiiiuia^tilo n 
10 syste m. 

18. (Withdrawn - Currently ftniended) The illumination 
switching apparatus according to claim 11, wherein the optical 
element iras- comprises a small total reflection mirror. 

19. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 17, wherein the optical 
element h» comprises a total reflection roicroprism. 

20. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 7, wherein the second 
light transmission section includes a second optical fiber which 
transmits the first illumination light, and a second light 

5 emission section which guides the second illumination light, that 
l >^s been transmitted -from through the second optical fiber, to 
the second optical path ul the illmuliiatiuit oj/i^L i uu . 

21. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 14, wherein the second 
light emission section and the optical element are integrally 
movable in a direction parallel to «n ^-ho sviumination optical 
axis of the illumination system. 
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22. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 21, wherein the optical 
element tawr com prises a small total reflection mirror - 

23. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 21, wherein the optical 
element has romprises a total reflection microprism. 

24. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 20, wherein the second 
light emission section is movable in a direction perpendicular to 
«t i-H» illumination optical axis of the illumination system. 

25. (Withdrawn - Currently Amended) The illumination 

■ switching apparatus according to claim 1, wherein [[:]! the light 
source section hss r-on^prises a laser oscillator which trntpntr 
gutput_s a laser beam; and 
5 wherein the illumination switching section includes: 

a beam splitter which branches the laser beam, that 
output from the laser oscillator, in two directions; 

a first shutter mechanism and a second shutter 
mechanism provided at respective branched optical paths of the 
10 beam splitter; 
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a first light transmission section which guides the 
illumination light, having that has, passed through the first 
shutter mechanism, to ^ the first optical pathi ^ LUc 

illuminaLluii ayatcm; - and 
15 a second light transmission section which guides the 

illumination light, havin g that has passed through the second 
shutter mechanism, to -a the second optical path^ 1.. the 

illuminaLluii .".ystciti. 

26. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 25, wherein the beam 
splitter is provided at *iw a laser output terminal of the laser 
oscillator, and the first H\\^^t■t,^J; Ineg^ahism and the second 
shutter mechanism are provided close to the beam splitter. 

27. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 25, further comprising a 
plurality of wavelength converting sections provided across tb© 
respective branched optical paths of the beam splitter for 

5 converting a wavelength of the laser beam into a desired value. 

28. (Withdrawn - Currently Amended) The illumination 
switching apparatus according to claim 25, wherein the laser 
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oscillator outputs , v}r^r^XX%W of laser beams trf HaSina different 
wavelengths- 

29. (Currently Amended) An illumination switching apparatus 
comprising: 

an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 
5 a first laser oscillator which outputs a first laser beam; 

a second laser oscillator which outputs a second laser beam; 
an illumination system which Tgc e iv e g anidps a received Qne 
the first if«r and second laser bBum, auJ juld L J i r beanis to the 
objective; 

10 a first shutter mechanism provided at a laser output 

terminal of the first laser oscillator; 

a second shutter mechanism provided at a laser output 
terminal of the second laser oscillator; 

a first optical fiber which transmits the first laser beam 
15 itaviR^ tHaiJbsa passed through the first shutter mechanism; 

a first laser emission section which emits the first laser 
beam transmitted through the first optical fiber; 

a total reflection microprism provided across a first 
optical path formed in the illumination system for guiding light 
20 along an optical axis of the objective, the total reflection 
microprism reflecting the first laser beam, which has bggp 
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emitted from the first laser emission section, such that the 
first laser beam Liaa^uiiLa thr o ugh tr^y^l? along the first 
optical path; 

25 a second optical fiber which transmits the second laser beam 

having thpt has passed through the second shutter mechanism; 

a second laser emission section provided across a second 
optical path formed in the illumination system for illuminating 
the target using total reflection of light, the second laser 
30 emission section guiding the *±«t fiSSQUd laser beam, transmitted 
through the second optical fiber, to the second optical path; and 
a shutter controller which opens the first shutter mechanism 
and closes the second shutter mechanism in a standard 
illumination observation mode for obsegvinq the target, th€r 
35 - sUuLLer contiullor el o oi ttg and whir,h glQses the first shutter 
mechanism and o p e nin g opens the second shutter mechanism in a 
total reflection illumination observation mode for g ^servi^q the 
target. 

30. (Currently Amended) An illumination switching method 
comprising: 

sftlectivelv causing a first shutter mechanism provided at a 
laser output terminal of a first laser oscillator to Efixmit, 
5 to pass therethrough or interrupt a first laser beam output from 
the first laser oscillator; 
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^^1 actively causing a second shutter mechanism provided at a 
laser output terminal of a second laser oscillator to p^mXt to 
pass therethrough or interrupt a second laser beam output from 
10 the second laser oscillator; 

guiding the first laser beam, h a»ln » g Sg hAgh passed 
through the first shutter mechanism, along an optical axis of an 
objective via an illumination system, thej-uL^/ illLuiiiiiuLing ia 
i 1 lumlnate a target by standard observation fluorescent light; 
15 and 

guiding the second laser beam, h.a^iiiy which ha s passed 
through the second shutter mechanism, through the objective via 
the illumination system, tU e i c Lj illuminating tP 1 U^niX^^te the 
target using total reflection of observation fluorescent light. 



20 



10 



31. (New) An illumination switching apparatus comprising: 

an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 

at least two light sources including a first light source 
that comprises a laser oscillator and a second light source that 
comprises a laser oscillator; 

at least two shutter mechanisms, which include a first 
shutter mechanism provided across an optical path of a first 
laser beam emitted by the first light source and a second shutter 
mechanism provided across an optical path of a second laser beam 
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emitted by the second light source, and which cooperate to 
selectively permit the laser beam emitted by one of the light 
sources to be passed therethrough while interrupting the laser 
beam emitted from another of the light sources; 
15 an illumination system which guides a received one of the 

laser beams output from the at least two light sources to the 

objective; and 

an illumination switching section which selects one of a 
first optical path and a second optical path, wherein when the 

20 first optical path is selected, the first laser beam output from 
the first light source is guided through the illumination system 
to travel along an optical axis of the objective to illuminate 
the target in a standard observation mode, and wherein when the 
second optical path is selected, the second laser beam output 

25 from the second light source is guided through the illumination 
system and the objective to illuminate the target in a total 
reflection observation mode. 

32. (New) An illumination switching apparatus comprising: 
an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 

a first light source including a first laser oscillator 
5 which outputs a first laser beam; 
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at least one second light source including a second laser 
oscillator which outputs a second laser beam; 

an illumination system which guides a received one of the 
first and second laser beams to the objective; 
XO a first light transmission section which guides the first 

laser beam, that is output from the first light source, to a 
first optical path along which the first laser beam is guided 
through the illumination system and along an optical axis of the 
objective; 

15 a second light transmission section which guides the second 

laser beam, that is output from the second light source, to a 
second optical path, along which the second laser beam is guided 
through the illumination system to realize the total reflection 
illumination on the target; 

20 a first illumination switching section which includes a 

first shutter mechanism provided at a laser output terminal of 
the first laser oscillator, and which is selectively operable to 
permit the first laser beam output from the first laser 
oscillator to be guided to the first light transmission section, 

25 and to interrupt the first laser beam; and 

a second illumination switching section which includes a 
second shutter mechanism provided at a laser output terminal of 
the second laser oscillator, and which is selectively operable to 
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permit the second laser beam output from the second light source 
to be guided to the second light transmission section. 

33. (New) An illumination switching apparatus coit¥>rising: 
an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 

a first laser oscillator which outputs a first laser beam; 
5 a second laser oscillator which outputs a second laser beam; 

an illumination system which guides a received one of the 
first and second laser beams to the objective; 

a first shutter mechanism which is selectively operable to 
pass therethrough and interrupt the first laser beam; 
10 a second shutter mechanism which is selectively operable to 

pass therethrough and interrupt the second laser beam; 

a first optical fiber which transmits the first laser beam 
that has passed through the first shutter mechanism; 

a first laser emission section which emits the first laser 
15 beam transmitted through the first optical fiber; 

a total reflection microprism provided across a first 
optical path formed in the illumination system for guiding light 
along an optical axis of the objective, the total reflection 
microprism reflecting the first laser beam, which has been 
20 emitted from the first laser emission section, such that the 
first laser beam travels through the first optical path; 
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a second optical fiber which transmits the second laser beam 
that has passed through the second shutter mechanism; 

a second laser emission section provided across a second 
25 optical path formed in the illumination system for illuminating 
the target using total reflection of light, the second laser 
emission section guiding the second laser beam, transmitted 
through the second optical fiber, to the second optical path; and 
a shutter controller which opens the first shutter mechanism 
30 and closes the second shutter mechanism in a standard 

illumination observation mode for observing the target, and which 
closes the first shutter mechanism and opens the second shutter 
mechanism in a total reflection illumination observation mode for 
observing the target. 

34. (New) An illumination switching method comprising: 
selectively causing a first shutter mechanism to permit 
to pass therethrough or interrupt a first laser beam output from 
a first laser oscillator; 
5 selectively causing a second shutter mechanism to permit to 

pass therethrough or interrupt a second laser beam output from a 
second laser oscillator; 

guiding the first laser beam, which has passed through the 
first Shutter mechanism, along an optical axis of an objective 



-21- 



PAGE 2im ' RCVD AT 3/1312006 2:47:56 PM [Eastern Standani rune] * SVR:USPT0-EFXRF-1I19 ' DNIS:2738300 ' CSID.'^ 212 319 5101 ' DURATION (inm-ss):0740 



MAR. 13.2006 2:5?PM +1-212-319-5101 customer 01933 



NO. 9192 P. 22 



Custotaer No. 01933 

Application No. 10/798,775 
Response to Office Action 

10 via an illumination system, to illuminate a target by standard 
observation fluorescent light; and 

guiding the second laser beam, which has passed through the 
second shutter mechanism, through the objective via the 
illumination system, to illuminate the target using total 

IS reflection of observation fluorescent light. 

35. (New) An illumination switching apparatus comprising: 
an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 

a light source section which has a light source optical axis 
5 and outputs illumination light; 

a telecentric illumination system which has an illumination 
system optical axis and guides the illumination light output from 
the light source section to the objective; and 

an illumination switching section which selects one of a 
10 first optical path and a second optical path, wherein when the 
first optical path is selected, the light source optical axis 
coincides with the illumination optical axis, and the 
illumination light output from the light source section is guided 
through the telecentric illumination system to travel along an 
15 optical axis of the objective to illuminate the target in a 

standard observation mode, and wherein when the second optical 
path is selected, the light source optical axis is offset with 
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respect to the illumination optical axis, and the illumination 
light output from the light source section is guided through the 
telecentric Illumination system and the objective to illuminate 
the target in a total reflection observation mode. 



36. (New) An illumination switching apparatus comprising: 
an objective having a numerical aperture which enables total 
reflection illumination to be performed on a target; 

a first light source which outputs first illumination light ; 
at least one second light source which outputs second 

illumination light; 

a telecentric illumination system which has an illumination 
optical axis and guides a received one of the first and second 
illumination light to the objective; 

a first light transmission section which guides the first 
illumination light output from the first light source to a first 
optical path, which has an optical axis that coincides with the 
illumination optical axis and along which the first illumination 
light is guided through the telecentric illumination system 
15 and along an optical axis of the objective; 

a second light transmission section which guides the second 
illumination light output from the second light source to a 
second optical path, which has an optical axis that is offset 
with respect to the illumination optical axis and along which the 
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second illumination light is guided through the telecentric 
illumination system to realize the total reflection illumination 
on the target; 

a first illumination switching section which is selectively 
operable to permit the first illumination light output from the 
first light source to be guided to the first light transmission 
section, and to interrupt the first illumination light; and 

a second illumination switching section which is selectively 
operable to permit the second illumination light output from the 
second light source to be guided to the second light transmission 
section, and to interrupt the second illumination light. 
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